Objectives: To determine the availability and completeness of selected data elements from administrative and clinical sources for emergency department (ED) visits in a national pediatric research network. Methods: This was a retrospective study of 25 EDs in the Pediatric Emergency Care Applied Research Network. Data were obtained from two sources at each ED: 1) extant electronic administrative data for all visits during a 12-month period in 2002 and 2) data abstracted from medical records by trained abstractors for visits during ten randomly selected days over a threemonth period in 2003. Epidemiologic data were obtained for all visits and additional clinical data for patients with two target conditions: asthma and fractures. Results: A total of 749,036 visits were analyzed from administrative sources and 12,756 medical records abstracted. Data availability varied by element, method of capture, and site. From administrative sources, data on insurance type were the most complete (1.3% overall missing; range, 0%-18.5% for individual sites), whereas mode of arrival (25.5% missing) and triage time (65.3%) were the least complete. Disposition was missing in only 1.2% of medical records overall (range, 0%-5%) and diagnosis was missing in 3% (range, 0%-16%); these were missing from 14.4% and 10.5%, respectively, of administrative sources. Among visits with injury diagnoses, E-codes were missing in 27% of cases. For patients with asthma (n ¼ 861), documentation of specific elements of the clinical examination by nurses and physicians was also variable. Conclusions: Data elements important in emergency medical care for children are frequently missing in existing administrative and medical record sources; completeness varies widely across EDs. Researchers must be aware of these limitations in the use of existing data when planning studies.
Researchers in emergency medical services for children (EMSC) often rely on existing data sources. 1 Uses of such data in the EMSC literature include reports of the epidemiology of acute childhood illness and injury, 2, 3 descriptions of resource utilization in emergency care, 4, 5 observational studies of risk factors and outcomes, [6] [7] [8] and quality audits. 9 Potentially useful data for such studies in EMSC may be obtained from existing clinical sources (e.g., hospital medical records, emergency department [ED] patient tracking systems, out-of-hospital ''run sheets,'' trauma registries) and administrative sources (e.g., hospital billing and registration databases, public or commercial payer databases).
Limitations of such existing sources are well recognized. For example, administrative data sources in general have limited clinical information, 10 while many clinical sources such as paper medical records may require labor-intensive review. Coding errors have also been described in preexisting databases. 11 Finally, information of interest may be missing from a given data source. Although statistical methods are available to address small amounts of missing data, substantial amounts of missing data may lead to inability to answer important clinical questions or may provide biased results. 12, 13 While the problem of missing data in studies of pediatric emergency care has been documented, [14] [15] [16] [17] to our knowledge, the availability of data from existing data sources relevant to EMSC has not previously been examined on a national scale.
The purpose of this study was to use the infrastructure of a national pediatric emergency care research network to describe the availability and completeness of extant data pertinent to EMSC research across a large sample of hospitals. For ten randomly selected days within this threemonth period, ED medical records of patients younger than 19 years were selected for review, up to a maximum of 60 patients per day per site. This number was chosen by consensus of the investigators as sufficient to obtain representative information without allowing larger centers to dominate the data or overburdening available resources. At sites with #60 visits on a study day, all charts were abstracted. For sites exceeding 60 visits on a study day, a list of 60 random numbers (from one to the census for that day) was generated from the central data management center and accessed via the Internet by the site study personnel. This list of random numbers was used to select charts for review from the daily ED log at the site.
METHODS
Research assistants abstracted clinical data from all selected charts. Patients with diagnoses of asthma or long bone fracture, selected as representative of common medical and surgical problems, respectively, had additional data fields abstracted. For asthma, variables were selected that are commonly used in clinical severity scores. For long bone fractures, we were particularly interested in variables related to injury epidemiology, such as E-codes and injury circumstances. Pain scoring was not examined.
A manual of operations describing abstraction procedures was developed and disseminated to all sites. Site investigators underwent a live training session in abstraction procedures with sham chart review, and research assistants were subsequently trained on-site by the local investigators. Abstractors recorded data onto paper forms and subsequently entered the data into a specially written data entry program. Quality assurance included double data entry of 10% of charts and chart abstraction by the physician principal investigator for approximately 5% of charts to verify research assistant abstractions.
During the study period, none of the participating institutions had a comprehensive electronic medical record. Sites were asked if they used a generic chart or templated chart with prompts for specific data elements.
Data Analysis. For each data element, the primary outcome of interest was the presence of a valid value for that element in either the administrative data or the medical record; results are reported separately for each of these two data sources. Entries that were blank, specified as missing or unknown, or contained invalid values were categorized as missing. We calculated the proportion of missing entries both in aggregate across all sites and by individual site. Results are reported as the overall proportion and the site-specific range.
RESULTS
Of the 25 participating PECARN hospitals, two were unable to provide the requested electronic data within the specified time frame of 14-16 months. All 25 sites participated in the chart review. Sites queried a median of two data sources (range, 1-5) to obtain the requested information.
During the 12-month study period of phase I, there were 749,036 visits retrieved from the electronic data sources at the 23 reporting hospitals. During phase II, there were 216,915 visits, with 44,415 occurring during the ten randomly selected study days. Of these, 12,756 charts (28.7%) were abstracted.
The frequency of missing information for each data element from the electronic administrative and clinical data sources is shown in Table 1 . Data availability and completeness from both data sources varied by data element and by site. Although race/ethnicity was missing in only 15.6% of cases overall from the administrative sources, of the 21 sites reporting race, only eight reported ethnicity separately.
E-codes were reported by 22 of 23 sites. However, among patients with injury diagnoses (ICD-9 diagnoses 800.0-999.9), E-codes were missing in 27% of the records (range, 1%-99%), with missing rates of 20% or more at five sites.
The documentation of relevant clinical information in the medical records of patients with the two target conditions was also variable. For patients with asthma (n ¼ 861), 16.1% were missing information regarding history of wheezing. Documentation of specific elements of the clinical examination by nurses and physicians was also variable ( Table 2 ). Among patients with fractures (n ¼ 252), mechanism of injury was documented 96.4% of the time, but location of the event was recorded for only 54.4%. The use of charts with specific templates did not influence the completeness of documentation. Of the nine sites reported to use a templated asthma chart, 11.5% of records were missing data on all five examination elements, compared with 6.3% of records at the sites not using a templated chart (difference, 5.2%; 95% confidence interval, 0.3% to 10.2%).
Duplicate abstraction of selected information was performed by research assistants and physician investigators for 655 medical records. Of these, research assistants identified a missing diagnosis in 16 (2.4%), and investigators agreed in 13 (81%).
DISCUSSION
This study provides important information regarding the quality and completeness of existing data sources in a diverse group of EDs providing pediatric care across the United States. Even for basic demographic information, availability of various data elements in both administrative databases and medical charts Numbers indicate the overall percentage of patients with a given finding not documented on examination by a physician or nurse. org varied widely across sites. Nearly all of the EDs had some missing data, and in many cases the proportion of missing data was substantial. Some data elements seemed to be more readily available from manual record review than from electronic administrative sources, while other variables were more complete from the administrative database. Interestingly, despite extended efforts over several months, two sites were unable to obtain any of the basic data elements requested from their information systems departments. Although reviews of existing data sources can be an attractive choice for researchers in emergency health services, questions of completeness and accuracy of information pose a challenge to the usefulness and validity of such studies. 19 The degree to which missing data poses a threat to the validity of conclusions is unclear and probably depends on many factors, including the study question, the type of variable, and whether there is any pattern to the missing data. 13, 19 One source recommends excluding variables with more than 10% missing data. 20 Even if a more lenient threshold of 20% missing data is considered unacceptable, basic epidemiologic data from electronic administrative sources would be considered unreliable from 19% of EDs for race, 22% for mode of arrival, and 9% for diagnosis. Detailed clinical information from medical record review for two target conditions (asthma and long bone fractures) was similarly problematic. For example, the information necessary to calculate even the most parsimonious clinical asthma score was missing for most patients. While some clinical findings, such as nasal flaring, may not be assessed or documented routinely unless present, even a widely used finding (i.e., retractions) was missing in a large percentage of cases. Our results are consistent with those of other investigators at single institutions. Teo et al., for example, found high rates of missing information on clinical assessment by nurses and physicians for children with acute asthma in a New Zealand ED. 21 Moll et al. found the location of the accident recorded in only 23% of charts of children involved in bicycle injuries seen at a pediatric ED. 16 Missing data also have implications beyond the use of existing data for research. Hospitals are increasingly required to report visit data to government agencies, insurers, and other organizations such as the National Center for Quality Assurance Health Plan Employer Data and Information Set. Incomplete data may affect an institution's apparent performance measures and reimbursement.
ACAD EMERG MED
Given the obvious deficiencies in documentation, both in medical records and electronic databases pertaining to pediatric ED visits, future efforts should focus on improving the completeness of such records. It seems unlikely that guidelines alone will be sufficient. Regarding the data we examined, it should be noted that all of the administrative data elements studied are included in the Data Elements for Emergency Department Systems minimum recommended data set from the Centers for Disease Control and Prevention, 22 and many are required by the Joint Commission on Accreditation of Healthcare Organizations. 23 Other investigators have demonstrated that use of structured chart templates may improve documentation of selected elements in written ED records. 24, 25 However, in our study, documentation of basic data elements for children with asthma was no different at PECARN EDs with or without programmed charts. We cannot determine whether these charts were actually used for the visits included in this study, but it seems that simply making such charts available does not improve documentation.
LIMITATIONS
This was the first study conducted across the entire PECARN and therefore our first effort at working with information technology and medical records personnel at each site. Data retrieval may improve with greater experience. Manual chart review was conducted only during a three-month period in the winter, which tends to be a period of high ED census for pediatric patients. Documentation may be less complete at such times due to competing time demands on clinical staff. Differences across institutions may reflect variation in training and qualifications of research assistants, although quality assurance activities by site investigators should have ameliorated any such effect. Although the population of EDs represented is diverse, our findings may not be generalizable to other settings. Our goal for this study was limited to an evaluation of the availability and completeness of data available from two disparate sources. However, future studies of the quality of the data and agreement between the two sources are certainly indicated.
CONCLUSIONS
Data elements important in EMSC are frequently missing from existing administrative databases and clinical records; completeness varies widely across EDs. Researchers must be aware of these limitations in the use of existing data when planning studies and when benchmarking clinical practice.
